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Background

There are limited data on unconscious bias in healthcare, but there is consistent evidence
that it alters clinical decision-making. COVID-19 exacerbated many pre-existing disparities,
and this paper seeks to identify, deconstruct, and propose mitigation strategies for a few of
them.
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Discussion

Five of the largest disparities amplified by the pandemic are discussed in this paper. Older
people, Black people, uninsured people, rural communities, and people with lower education
levels have been disproportionally affected in both morbidity and mortality.

Conclusions

The disparities discussed above did not occur in a vacuum but are the result of systemic issues. Equity starts with understanding and addressing the root cause, and it can be worked
toward with practical and impactful solutions.
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Background

Unconscious bias (also referred to as cognitive
bias) is a preference for or against a person or
a group of people. It is the filter through which
a person evaluates the world, though they are
unaware. Both positive and negative biases impact clinical decision-making; however,
negative bias is of particular concern as it can
lead to poor patient care and worse outcomes.1
There is a growing body of literature identifying the impact of unconscious bias on healthcare delivery and outcomes. In the literature,
there is consistent evidence that unconscious
bias alters clinical decision-making.

scenarios.1 In another study on unconscious
bias in the diagnosis of behavioral disorders,
strong evidence was found that Black and
Hispanic children are 2.5 times more likely to be
diagnosed with disruptive behavior and ADHD
than their White counterparts, and clinicians
were more responsive to non-Hispanic, White
families in treating ADHD.2 This is one example of how a stereotype can infiltrate clinical
decision-making. People of color, specifically
children in this study, were seen as more chaotic and disruptive than White people, and in this
case, that trope may have impacted diagnostic
decisions.

A systematic review published in 2020 found
that cognitive biases were associated with
diagnostic inaccuracies in 36.5%-77% of case

Another study investigated disparities in
emergency departments (ED) consulting by
race and gender.3 It was found that White adult
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females and pediatric males are more likely
than Black adult females and pediatric males to
receive specialist consultations. This is further
evidence that delivery of care is influenced by
skin color, whether or not the ED clinicians in
charge of placing referrals were aware of their
biases.
Most pertinently, racial minorities were disproportionately affected by COVID-19.4 Roughly
20% of Black employees can work from home,
whereas almost 30% of White employees are
able to do the same.4 In addition, the Centers
for Disease Control and Prevention (CDC) published surveillance data of COVID-19-related
hospitalization, and though Black people make
up only 13% of the population, they accounted
for up to 33% of hospitalizations.4 This will be
discussed further below, but the fact that Black
people have been disproportionally affected by
the COVID-19 pandemic has highlighted fundamental disparities in multiple systems, including healthcare delivery.
While there is a larger conversation emerging
around unconscious bias and systemic discrimination in medicine, the literature on this
topic, specifically in the context of COVID-19,
is sparse. Healthcare providers are trained to
leave their prejudices at the “patient’s door”;
however, they must first be aware of those
biases. Especially during a pandemic, when
quick decisions have enormous consequences,
it is essential that providers become familiar
with their biases so that clinical decisions are
reactions to the patient’s scenario and not the
patient’s demographics.
This paper will provide a narrative review highlighting some of the unconscious biases (age,
racial, insurance status, rural, and education)
and specifically inherent biases within medical
systems (systemic bias), that the COVID-19
pandemic has amplified, and propose mitigation recommendations (Table 1). Mitigation
recommendations were created by the authors
based on what is practical, impactful, and
already available. As an example, one proposal is focused on vaccine outreach. Targeted
advertising and strategically placed vaccination
centers are feasible and practical.5-10 It would
be impactful as vaccination prevents severe
complications of COVID-19.11,12 Lastly, it builds
on available resources. There is an abundance
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of available vaccinations (in non-low-income
countries),13 and focused outreach has been
shown to increase vaccination rates.5-10

Discussion

Age Disparities

The COVID-19 pandemic has disproportionately affected the elderly and exacerbated
the negative effects of ageism. Globally, older
individuals have been the most impacted group
both in morbidity and mortality. Individuals
over the age of 80 had a fatality rate of over
10%.5,14 While this could be influenced by the
increased morbidity and mortality associated
with increased age in general, the elderly were
clearly not a priority for care. For example, the
Critical Care Society of South Africa developed
a score-based emergency triage consensus, and
age was used as a tiebreaker when assessing
the priority of care.6,15 The older the patient
was, the lower priority they had, even though
comorbidities and disabilities usually increase
with age. Furthermore, in February 2020 in
Spain, it was recommended that hospitals not
admit anyone over 80 into an intensive care
unit.7,16 In Italy, where the COVID-19 pandemic
ravaged one of the oldest populations in the
world in 2020, their guidelines explicitly stated
an age limit would be set for ICU admission.11,17
It is important to acknowledge that these
decisions were an effort to parse out limited
resources in the most equitable and efficient
way. Similar to organ transplantation, there has
to be some system to decide who gets priority access to resources that are lifesaving but
extremely limited. Institutions were trying to
concentrate their resources on individuals with
the highest likelihood of survival, and they were
trying to reduce morbidity, as ICU stays have
an enormous post-discharge impact on the elderly. However, this does not mean that those
slighted by the system do not experience real
harm. Ethically, age-related cutoffs are troublesome. By devising strategies based on age,
it could reinforce the persistent beliefs that
older individuals’ lives are less valuable or even
expendable. In addition to being discriminatory,
age is not the sole predictive factor of mortality or poor outcomes.5,14 Factors such as functional trajectory, multimorbidity, and frailty are
more predictive. Therefore, age alone is a poor
indicator of future outcomes.5,14 Proposed mit-
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Table 1: Conscious and Unconscious Biases During COVID-19 Pandemic and Mitigation Recommendations
Unconscious bias type Details
Age

•
•

Racial and ethnic

•

•
•

Insurance

Rural location

•

•
•
•

Education level

•
•

Mitigation recommendation

>80 years old is associated •
with greater mortality
Age limits on admission
•
to ICU

Abolish absolute age limits when
possible based on resources
Make treatment decisions centered
around frank discussions with patients and their families regarding
physiologic age, frailty, comorbid
conditions, and likely outcomes
after discharge from ICU

Black people unequally
•
share disease burden: they
comprise more COVID-19
cases than proportional to •
the Black population size
They have increased mortality rates
They are more likely to
•
work essential jobs and be
unable to work from home

Increased mask mandates to protect essential workers, who are
more likely to be people of color
Focused vaccine outreach from
healthcare leaders of color to increase trust and decrease vaccine
hesitancy
Increasing affordable public broadband access to allow more employees to work from home

Uninsured status associated with higher rates
of comorbid conditions,
increased barriers to
care, and disproportionate disease burden in the
COVID-19 pandemic

•

Lengthening sign-up window for
government-subsidized insurance
Focused outreach in underinsured
communities offering COVID-19
testing and vaccinations

Healthcare worker shortages in rural areas
Fewer rural critical care
resources including ICU
beds
Higher rural mortality
rates from COVID-19

•

•

•

Lower rates of vaccination •
in those with lower education level
•
Misinformation dominates
online platforms leading
to miseducation
•
•

igation strategies include abolishing absolute
age limits for treatment, when possible, which
many institutions have done as resources have
become more widely available. Treatment decisions should be centered around frank discussions with patients and their families regarding

Focused outreach in rural communities offering COVID-19 testing
and vaccinations
Dispatch of resources including
ICU trailers, mobile imaging centers, and distribution of essential
equipment like personal protective
equipment
Vaccine outreach with language as
simple as possible
Vaccine information written assuming lower health literacy so all
education levels can understand
Regulation of misinformation on
social media platforms
Educating health providers on
trending misinformation to readily
answer patient questions

physiologic age, frailty, comorbid conditions,
and likely outcomes after discharge from the
ICU. As resources have become more broadly
available and treatments for COVID-19 have
become more effective, it is time to rethink age
limits for admission and treatment.
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Racial and Ethnic Minority Disparities

In April of 2020, the CDC published data of
laboratory-confirmed COVID-19-related hospitalizations. Though only 18% of the population surveyed was Black, they made up 33% of
the COVID-19 cases.14,18 As of April 9th, 2020,
in Chicago, Illinois, 51.5% of COVID-positive
patients and 67.3% of those who died were
Black, though they account for only 14.6% of
the state’s population.14,18 Minority groups may
have a greater risk of infection due to comorbidities, but there are also social inequalities
that can offer insight into these disparities.14,18
Black people are more likely to live in densely
populated neighborhoods of lower socioeconomic status, leading to greater risk of exposure, less access to healthcare, and lower
rates of COVID-19 testing.14,18 While the history
is too vast to thoroughly detail in this paper,
racial housing policies decades ago, including
redlining and discriminatory lending, have effects to this day on where people of color live,
generational wealth, and the ability to own a
home. Studies have shown a direct correlation
of those who were historically redlined and
increased ED admissions for asthma15,19 and
worse birth outcomes.16,20 This may also be why
Black people have more underlying comorbidities: centuries of systemic racism affecting
access to and delivery of healthcare. Additionally, it was reported that only 19.7% of Black
employees can work from home, compared
to 29.9% of White employees.14,18 This may be
in part because minorities are more likely to
work in essential jobs that are unable to be
performed in isolation at home. For example, in
New York City, 75% of frontline workers were
people of color.17,21 It could also be due to a lack
of resources including adequate access to the
internet. According to a recent Pew Research
poll, about 80% of White people own a desktop
or laptop computer and have a broadband connection at home, whereas about 69% of Black
people report having devices and 71% report
having broadband at home.18,22 These factors,
along with housing, access to care, and job
differences, were present before COVID-19, but
the pandemic has highlighted the discrepancies
and shown how they systematically lead to disparate outcomes for Black Americans. Potential
solutions include mask mandates to protect
essential workers, who are more likely to be
people of color, focused vaccine outreach from
healthcare leaders of color to increase trust
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and decrease vaccine hesitancy, and increasing
public affordable broadband access to allow
more employees to work from home.

Insurance Status Disparities

COVID-19 and the health insurance crisis in the
United States are intersecting epidemics.19,23
During the final week of March 2020, a record
number of 6.648 million unemployment benefit
claims were filed, surpassing the record set the
previous week of 3.307 million.19,23 Among those
uninsured, a large portion came from Hispanic/
Latinx populations.20,24 In the state of Rhode
Island, Hispanic/Latinx adults had the highest
percentage of uninsured at 41.2%. Additionally, 29.3% reported not having seen a doctor
in the past year, and 31.3% of Hispanic/Latinx
adults reported financial barriers to healthcare,
the highest rate compared to other racial and
ethnic groups in the state.19,23 The high rate of
uninsured can be partly explained by ineligibility
for subsidized or public medical insurance because of immigration status and partly by lack
of income to pay for employer-based or private
insurance.20,24 This leaves the Hispanic/Latinx
population especially vulnerable to COVID-19.
The increased hazard from COVID-19 due to
insurance status also parallels the discussion
above regarding racial discrimination. Nationwide, 28.6% of COVID-19 cases are Hispanic/
Latinx patients, though they only compromise
18% of the population.21,24 Lengthening the
sign-up window for government-subsidized insurance would allow for more eligible individuals to obtain coverage, and focused outreach in
underinsured communities offering COVID-19
testing and vaccinations would improve vaccination rates.5-10 While not everyone could
obtain insurance coverage, this would at least
offer more protection to those who are vulnerable and lack access to affordable care.

Rural versus Urban Disparities

Health disparities between rural and urban
areas are not limited to life expectancy and risk
factors but to testing capacity and healthcare
quality as well.22,26 Rural communities often face
the constraints of hospital closures, healthcare
worker shortages, and more limited pre-existing resources—such as fewer ICU beds and a
lack of critical care staff—which become crucial
during a time of widespread disaster. When
comparing COVID-19 cases and mortality in
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urban and rural communities in South Carolina, of the 124 289 confirmed cases between
March 1st-September 5th, 2020, 84% occurred
in urban counties. But, when adjusting for
county-level population size, the COVID-19 case
rate showed distinct urban-rural differences
with rural county cases rates (2757.40 per 100
000) being higher than those in urban counties
(2373.14 per 100 000).22,25 Furthermore, while
total fatalities in rural areas were less than
in urban areas, mortality rates were higher.
Disparities in access to healthcare and health
prevention behaviors between rural and urban
populations can explain this. Rural populations
are less likely to seek healthcare and engage in
preventative behaviors. For instance, residents
of the most rural counties are the most likely
to lack health insurance, and physician supply
per capita decreases as rurality increases.23,26,27
Rural communities also have the lowest prevalence of health-related behaviors (sufficient
sleep, current nonsmoking, nondrinking or
moderate drinking, maintaining normal body
weight, and meeting physical activity recommendations).24,28 Most pertinently to COVID-19,
deaths from infectious diseases in urban counties decrease much more rapidly than in rural
counties where there are limited testing and
recovery resources.25,26,28,29 Ideas that may decrease this disparity include focused outreach
in rural communities offering COVID-19 testing
and vaccination and the dispatch of resources
including ICU trailers, mobile imaging centers,
and distribution of essential equipment such as
personal protective equipment.

Education Level and Information
Spreading Disparities

Health disparities have also been observed
based on education level and information surrounding COVID-19. A study at the beginning
of 2021 looked at factors influencing receipt of
or definite intention to receive ≥ 1 vaccination
dose. Of those with a high school education or
less, 64.4% indicated they had or intended to
receive the vaccine versus 74.3% of those with
a college education and 88.8% of those with
beyond a college education.27,30 Since there are
not much data regarding COVID-19 outcomes
by socioeconomic status, vaccination intention
and hesitancy are key to understanding this
disparity. Vaccines have been proven to greatly
reduce COVID-19 incidence and disease sever-

ity,11,12 so the decision of whether or not to get
vaccinated is of enormous consequence.
Vaccine hesitancy may also be influenced by
education more specifically around COVID-19.
The swarm of health misinformation has been
called an infodemic.28,31 Social media and access to endless amounts of information play a
role of varying importance, depending on the
platform. Information from unreliable sources
gets about 3 times more engagement (time
spent with each item, share, reaction, and comment) than information from reliable sources.28,31 Reliable information and misinformation
are often shown to users at similar rates,28,31
but this suggests that users are interacting
for longer and in more meaningful ways with
untrustworthy information. Additionally, of the
top COVID-19-related videos on YouTube, 25%
contained misinformation, and government or
professional videos only accounted for 11% of
views.29,32 Even though 75% of the videos were
fact-based, again users were engaging with
unreliable information at much higher rates.
There are no aggregate data that this research
team could find directly linking social media
misinformation to poor outcomes or COVID-19
vaccine hesitancy. However, there are many
news reports regarding unsafe behavior. Early
during the pandemic, hydroxychloroquine
was identified as a potential treatment.30,33
The WHO strongly recommends against its
use,30,33 but after prominent public figures
touted it as effective, people rushed to get
it, driving supplies so low that patients with
chronic rheumatic diseases could not fill their
prescriptions.31,34 Similarly, people have been
getting ivermectin from livestock stores after
misinformation circulated that it could prevent
COVID-19.8,32 It has yet to show any benefits in
the treatment of the disease,9,33 and moreover
can cause serious harm when taken in doses
meant for livestock.10,11 Again, while there are
no large studies available directly analyzing
COVID-19 misinformation found on social media and its effects on health outcomes, many
instances of real-world consequences have
been observed. Proposed mitigation solutions
include vaccine outreach with language as
simple as possible so that health literacy is not
a barrier, or it is at least reduced. Similarly, vaccine information should be written assuming
lower health literacy so all education levels can
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understand. Regulation of misinformation on
social media platforms is the most challenging
of the mitigation solutions; however, it would
likely make a large impact.

Conclusions

The COVID-19 pandemic highlighted and exacerbated multiple disparities in healthcare,
including inequities based on age, race, insurance status, rural setting, education level, and
exposure to misinformation. These disparate
outcomes did not occur in a vacuum; they are
the result of systemic issues with healthcare,
insurance, discriminatory policies, practitioner
bias, and much more. Rectifying these discrepancies must start with recognizing them and
being curious about why they are occurring.
While change must occur at a systemic level,
individuals can also make meaningful changes,
starting with educating themselves on pertinent disparities of care and incorporating
that awareness into their practice and clinical
decision-making.

Conflicts of Interest

The authors declare they have no conflicts of
interest.
Dr Hartmann is an employee of TriStar Southern Hills Medical Center, a hospital affiliated
with the journal’s publisher.
Dr Koumtchev is an employee of TriStar Centennial Medical Center, a hospital affiliated
with the journal’s publisher.
Dr Kashyap is an employee of HCA Healthcare
Graduate Medical Education, an organization
affiliated with the journal’s publisher.
This research was supported (in whole or in
part) by HCA Healthcare and/or an
HCA Healthcare affiliated entity. The views
expressed in this publication represent those of
the author(s) and do not necessarily represent
the official views of HCA Healthcare or any of
its affiliated entities.
1.

Author Affiliations

St. George’s School of Medicine, University
Centre Grenada, West Indies, Grenada
2. TriStar Southern Hills Medical Center,
Nashville, TN
3. TriStar Centennial Medical Center,
Nashville, TN
94

4. Mayo Clinic, Mankato, MN
5. Mayo Clinic, Rochester, MN

References
1.

Gopal DP, Chetty U, O'Donnell P, Gajria C, Blackadder-Weinstein J. Implicit bias in healthcare:
clinical practice, research and decision making.
Future Healthc J. 2021;8(1):40-48. doi: 10.7861/
fhj.2020-0233.
2. Fadus, M.C., Ginsburg, K.R., Sobowale, K. et
al. Unconscious bias and the diagnosis of disruptive behavior disorders and ADHD in Black and
Hispanic youth. Acad Psychiatry. 2020;44(1):95102. doi:10.1007/s40596-019-01127-6
3. Balter DR, Bertram A, Stewart CM, Stewart
RW. Examining black and white racial disparities
in emergency department consultations by age
and gender. Am J Emerg Med. 2021;45:65-70.
doi:10.1016/j.ajem.2021.01.095
4. Shah M, Sachdeva M, Dodiuk-Gad RP.
COVID-19 and racial disparities. J Am Acad
Dermatol. 2020;83(1). https://doi.org/10.1016/j.
jaad.2020.04.046
5. Jacobson Vann JC, Jacobson RM, Coyne-Beasley T, Asafu-Adjei JK, Szilagyi PG. Patient
reminder and recall interventions to improve
immunization rates. Cochrane Database Syst
Rev. 2018;1(1):CD003941. doi:10.1002/14651858.
CD003941.pub3
6. Machado AA, Edwards SA, Mueller M, Saini
V. Effective interventions to increase routine
childhood immunization coverage in low socioeconomic status communities in developed
countries: A systematic review and critical
appraisal of peer-reviewed literature. Vaccine. 2021;39(22):2938-2964. doi:10.1016/j.vaccine.2021.03.088
7. Stein J, Fasold M, Daguerre KJ, et al. Use of an
analytics and electronic health record–based
approach for targeted COVID-19 vaccine outreach to marginalized populations. JAMA
Oncol. 2021;7(10):1570–1572. doi:10.1001/jamaoncol.2021.3833
8. Goldberg E. Demand surges for deworming
drug for Covid, despite scant evidence it works.
New York Times. August 30, 2021. Accessed September 15, 2021. https://www.nytimes.com/
9. López-Medina E, López P, Hurtado IC, et
al. Effect of ivermectin on time to resolution of symptoms among adults with mild
COVID-19: a randomized clinical trial. JAMA.
2021;325(14):1426-1435. doi:10.1001/jama.2021.3071
10. Why you should not use ivermectin to treat or
prevent COVID-19. U.S. Food and Drug Administration. December 10, 2021. Accessed September
15, 2021. https://www.fda.gov/consumers/consumer-updates/why-you-should-not-use-ivermectin-treat-or-prevent-covid-19.

Rauf et al. (2022) 3:3. https://doi.org/10.36518/2689-0216.1376

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Griffin JB, Haddix M, Danza P, et al. SARS-CoV-2
infections and hospitalizations among persons
aged ≥16 years, by vaccination status - Los
Angeles County, California, May 1-July 25, 2021.
MMWR Morb Mortal Wkly Rep. 2021;70(34):11701176. doi:10.15585/mmwr.mm7034e5
Matthews KA, Croft JB, Liu Y, et al. Health-related behaviors by urban-rural county classification
- United States, 2013. MMWR Surveill Summ.
2017;66(5):1-8. doi:10.15585/mmwr.ss6605a1
COVID-19 vaccination data in the United States.
Centers for Disease Control and Prevention.
Accessed March 16, 2022. https://www.cdc.gov/
coronavirus/2019-ncov/vaccines/distributing/
about-vaccine-data.html.
Farrell TW, Francis L, Brown T, et al. Rationing
limited healthcare resources in the COVID-19
era and beyond: ethical considerations regarding
older adults. J Am Geriatr Soc. 2020;68(6):11431149. doi:10.1111/jgs.16539
Erasmus N. Age discrimination in critical care
triage in South Africa: the law and the allocation of scarce health resources in the COVID-19
pandemic. S Afr Med J. 2020;110(12):1172-1175.
doi:10.7196/SAMJ.2020.v110i12.15344
Merodio G, Ramis-Salas M, Valero D, Aubert
A. How much is one life worth? The right to
equity healthcare for improving older patients’
health infected by COVID-19. Sustainability.
2020;12(17):6848. doi:10.3390/su12176848
Orfali K. What triage issues reveal: ethics in the
COVID-19 pandemic in Italy and France. J Bioeth
Inq. 2020;17(4):675-679. doi:10.1007/s11673-02010059-y
Ogedegbe G, Ravenell J, Adhikari S, et al.
Assessment of racial/ethnic disparities in
hospitalization and mortality in patients with
COVID-19 in New York City. JAMA Netw Open.
2020;3(12):e2026881. doi:10.1001/jamanetworkopen.2020.26881
Nardone A, Casey JA, Morello-Frosch R, Mujahid
M, Balmes JR, Thakur N. Associations between
historical residential redlining and current
age-adjusted rates of emergency department
visits due to asthma across eight cities in
California: an ecological study. Lancet Planet
Health. 2020;4(1):e24-e31. doi:10.1016/S25425196(19)30241-4
Nardone AL, Casey JA, Rudolph KE, Karasek
D, Mujahid M, Morello-Frosch R. Associations
between historical redlining and birth outcomes
from 2006 through 2015 in California. PLoS
One. 2020;15(8):e0237241. doi:10.1371/journal.
pone.0237241
Woolhandler S, Himmelstein DU. Intersecting
U.S. epidemics: COVID-19 and lack of health
insurance. Ann Intern Med. 2020;173(1):63-64.
doi:10.7326/M20-1491
Atske S, Perrin, A. Home broadband adoption,
computer ownership vary by race, ethnicity in
the U.S. Pew Research Center Internet. July 16,

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

2021. Accessed 26 August 2021. https://www.
pewresearch.org/fact-tank/2021/07/16/homebroadband-adoption-computer-ownership-varyby-race-ethnicity-in-the-u-s/
Barry K, McCarthy M, Melikian G, Almeida-Monroe V, Leonard M, De Groot AS. Responding
to COVID-19 in an uninsured Hispanic/Latino
community: testing, education and telehealth
at a free clinic in Providence. R I Med J (2013).
2020;103(9):41-46.
COVID Data Tracker: Demographic Trends of
COVID-19 cases and deaths in the US reported
to CDC. Centers for Disease Control and Prevention. Accessed August 9, 2021. https://covid.
cdc.gov/covid-data-tracker/#demographics
Huang Q, Jackson S, Derakhshan S, et al. Urban-rural differences in COVID-19 exposures and
outcomes in the South: a preliminary analysis of
South Carolina. PLoS One. 2021;16(2):e0246548.
doi:10.1371/journal.pone.0246548
Zahnd WE, James AS, Jenkins WD, et al.
Rural-urban differences in cancer incidence
and trends in the United States. Cancer Epidemiol Biomarkers Prev. 2018;27(11):1265-1274.
doi:10.1158/1055-9965.EPI-17-0430
Meit M, Knudson A, Gilbert T, et al. The 2014
update of the rural-urban Chartbook. Rural
Health Research & policy centers. Rural Health
Reform Policy Research Center. Accessed
August 21, 2021. https://ruralhealth.und.edu/
projects/health-reform-policy-research-center/
pdf/2014-rural-urban-chartbook-update.pdf
Dorn AV, Cooney RE, Sabin ML. COVID-19
exacerbating inequalities in the US. Lancet.
2020;395(10232):1243-1244. doi:10.1016/S01406736(20)30893-X
El Bcheraoui C, Mokdad AH, Dwyer-Lindgren
L, et al. Trends and patterns of differences in
infectious disease mortality among US counties, 1980-2014. JAMA. 2018;319(12):1248-1260.
doi:10.1001/jama.2018.2089
Nguyen KH, Nguyen K, Corlin L, Allen JD, Chung
M. Changes in COVID-19 vaccination receipt
and intention to vaccinate by socioeconomic
characteristics and geographic area, United
States, January 6 - March 29, 2021. Ann Med.
2021;53(1):1419-1428. doi:10.1080/07853890.2021.1
957998
Cinelli M, Quattrociocchi W, Galeazzi A, et al.
The COVID-19 social media infodemic. Sci Rep.
2020;10(1):16598. doi:10.1038/s41598-020-73510-5
Li HO, Bailey A, Huynh D, Chan J. YouTube
as a source of information on COVID-19: a
pandemic of misinformation?. BMJ Glob
Health. 2020;5(5):e002604. doi:10.1136/bmjgh-2020-002604
Lamontagne F, Agoritsas T, Siemieniuk R, et
al. A living WHO guideline on drugs to prevent
COVID-19. BMJ. 2021;372:n526. doi:10.1136/bmj.
n526

95

HCA Healthcare Journal of Medicine

34. Joszt L. Patients with SLE experienced delayed access to hydroxychloroquine during
COVID-19 pandemic. AJMC website. August
5, 2020. Accessed September 15, 2021. https://
www.ajmc.com/view/patients-with-sle-experienced-delayed-access-to-hydroxychloroquine-during-covid19-pandemic

96

